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SANDHILL CRANE MORTALITY DURING FALL MIGRATION STOPOVER IN 
NORTH-CENTRAL NEW MEXICO, FALL 2001
William DeRagon, U.S. Army Corps of Engineers, 4101 Jefferson Plaza Northeast, Albuquerque, NM 87109, USA        
Wendy Brown, U.S. Fish and Wildlife Service, Division of Ecological Services, P.O. Box 1306, Albuquerque, NM 87103, 
 USA
Gail Garber, Hawks Aloft, Inc., PO Box 10028, Albuquerque, NM  87184, USA
Mike Richard, D.V.M., Albuquerque Biological Park, 903 Tenth St., SW, Albuquerque, NM 87102, USA
Abstract:  Seventy-three Rocky Mountain greater sandhill cranes died after being mired in mud at a traditional migration stopover 
site during a fall migration 2001.  Drawdown of the Jemez Canyon Dam reservoir in New Mexico resulted in over 200 acres of deep 
saturated silt and clay into which sandhill cranes became entrapped.  Harassment to discourage birds from landing in the area was 
implemented immediately and partially successful.  Rescue efforts were delayed because of an inability to safely access the cranes 
in these conditions.  After 9 days, the use of a specialized 20-horsepower motor mounted on a small aluminum boat was employed. 
Seventeen birds were rescued, and 14 were successfully treated and released.  The rescue was a cooperative effort among Hawks 
Aloft, Inc., the Albuquerque Biological Park, the U.S. Army Corps of Engineers, and the U.S. Fish and Wildlife Service.  Reservoir 
managers and wildlife management organizations are encouraged to proactively prepare for the potential for a similar event.
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 The Rocky Mountain population (RMP) of greater sand-
hill cranes (Grus canadensis) breeds in portions of   Colorado, 
Idaho, Montana, Utah, and Wyoming and winters in Arizona, 
New Mexico, and northern Mexico (Drewien and Bizeau 1974; 
Drewien et al. 1987; Manes et al. 1992; Drewien et al. 1996; 
Drewien et al. 1999).   Several locations along the Chama, Je-
mez, and Rio Grande rivers in New Mexico are used consis-
tently as over-night roost sites during migration between the 
San Luis Valley, Colorado, stopover site and winter areas, par-
ticularly in fall (Fig. 1).  The Jemez River and the upper end 
of Jemez Canyon Reservoir are most heavily used (> 50% of 
overnight roosting cranes) (Stahlecker 1992).
STUDY AREA AND BACKGROUND
 Jemez Canyon Dam was built in 1953 and spans the Je-
mez River in Sandoval County, NM, approximately 2 miles 
upstream from its confluence with the Rio Grande.  The dam, 
authorized for flood and sediment control, is located on lands 
of the Pueblo of Santa Ana, and is managed by the U.S. Army 
Corps of Engineers (Corps).  The Corps began maintaining a 
small persistent pool to trap sediment within the reservoir basin 
in 1979, and in 1985 the pool was expanded to approximately 
20,000 acre-ft.  Through 1999, approximately 19,000 acre-ft 
of sediment had been trapped in the reservoir.  The sediment 
pool storage agreement with the Interstate Stream Commis-
sion expired in December 2000 and was not renewed due to 
the increasing scarcity of available water and the fact that the 
Rio Grande is now in a sediment-starved condition.   In Oc-
tober 2000, the pool was reduced from approximately 19,000 
to 4,000 acre-feet of storage.   In spring 2001, about 13,000 
acre-feet of water were stored in the reservoir for the purpose 
of eventual release to the benefit of downstream endangered 
Rio Grande silvery minnows.  The Corps planned to store the 
water over winter 2001-2002; however, they discovered that a 
bulkhead door of the dam outlet would not function properly in 
a major flood event.  The pool was fully evacuated October 3 
through October 27, 2001, to facilitate repair.  The drawdown 
resulted in the exposure of approximately 200 acres of deep, 
saturated silt and clay at the downstream end of the reservoir. 
METHODS AND RESULTS
 On November 6, 2 cranes trapped in mud at the reservoir 
were reported to the Corps.  The following day, the Corps ob-
served 24 trapped cranes.   Cranes became mired to their bel-
lies immediately upon attempting to land on the surface, which 
from above appeared to be a very attractive shallow water roost 
site.  Although other avian species sometimes landed in the 
mud, only cranes became trapped.   Waterfowl were observed 
landing and immediately taking off again.
 The Corps immediately instituted a variety of harassment 
techniques to discourage cranes from roosting in the hazard-
ous area.  Personnel fired crackers, whistling, and pyrotechnic 
shells, and a large World War II era searchlight played over the 
area during the two hours spanning sunset.  However, over the 
next 10 days, additional birds occasionally wandered into the 
area in early mornings after roosting safely upstream.  Deter-
rent activities were continued until November 30.  
 Many mired birds attempted to escape by dragging them-
selves along the surface with their half-folded wings.  Most 
cranes were able to move short (up to 10 m) distances, but at 
least 10 successfully reached shore from as far as 180 m away. 
However, 9 of these birds were killed, or died and were scav-
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enged, by predators (primarily coyote).  One bird that reached 
shore on November 8 was captured by hand, treated by a wild-
life rehabilitator, and later released.
 Numerous methods of rescue for trapped birds were inves-
tigated and rejected.  Conditions were not suitable for either 
hovercraft or airboats, and a helicopter operation was deemed 
to be too dangerous.  Only one bird was rescued from the shore. 
On November 15, the Corps acquired a modified outboard 
motor (Go-Devil, Baton Rouge, LA).  The motor used was a 
20-horsepower outboard motor with a propeller mounted on a 
10-foot shaft which, when used with a small lightweight flat-
bottom boat, moved through the saturated mud.  The boat was 
unable to maneuver through the areas that had dried on the sur-
face, in which some cranes were trapped.  
 Over the next several days, biologists from the Corps, 
Hawks Aloft, Inc.  (a local NGO), and the U.S. Fish and Wildlife 
Service (Service) retrieved 16 live cranes from the mud using 
the boat.   Some cranes had been mired in the mud for up to four 
days and remained alive. Immediately upon retrieval, cranes 
were wrapped in blankets for ease of handling and warmth, and 
caked mud was removed from their nares using warm water. 
Birds were then transported to a facility for medical treatment. 
A wildlife rehabilitator treated three birds; veterinary staff at 
the Albuquerque Biological Park treated the remainder in the 
following manner:
 Upon arrival, a team of 3-5 veterinary staff cleaned the 
caked mud encrusting the feathers of each crane with warm, 
running water and assessed its overall condition. This treatment 
took place in a heated indoor facility that reduced additional 
energy demands of highly stressed birds. The cranes that were 
known to have been mired for several days were in the poorest 
condition, and were clinically assessed as dehydrated, hypo-
thermic and hypoglycemic.  Several of the birds had significant 
contusions to their carpi from using their wings in a rowing mo-
tion in attempts to escape the mud.  Most birds were too weak to 
stand after cleaning, and were bedded on grass hay in a heated 
indoor chamber until they regained the strength to stand.  Initial 
medical treatments used included:  60 cc of water containing 
10 cc of  50.0% dextrose for rehydration and a quick source of 
energy, given via orogastric tube; an injectable antibiotic (en-
rofloxacin at 5 mg/kg); injectable vitamin E at 5 mg/kg to help 
prevent capture myopathy; and dexamethasone at 0.5 mg/kg for 
stress and shock.
 After 24 hrs, depending on response to initial treatment, 
most birds received via orogastric tube 60 cc of Vivonex Plus©, 
an elemental diet that is readily absorbed.  Several birds re-
quired an additional cleaning to remove residual mud.  In the 
afternoon, the birds received via orogastric tube 60 cc of Hills 
AD©, a commercial high calorie dietary supplement for small 
animals.  With the exception of the antibiotics, the initial medi-
cal treatments were not repeated.
 At 48 hours, many of the birds had still not shown any 
interest in eating on their own and once again they received 60 
cc of the Hill’s diet in the morning.  By afternoon, all the birds 
were showing some interest in eating and were not provided 
further supplemental feed.
 Once birds began eating, they were moved from indoor 
housing in the zoo vet clinic to a more secluded location in the 
zoo clinic barn that provided access to a covered outdoor area. 
This appeared to calm birds and improved their food consump-
tion.  The last few rescued birds had been trapped for less than 
24 hours. These birds did not require the emergency medical 
treatment of the more severely traumatized birds, and were sim-
ply cleaned up and placed in the barn.  These birds began eating 
soon after arrival and were able to be released a few days later.
 Three cranes died in captivity, 2 from probable respiratory 
failure after inhaling mud, and one from exertional myopathy. 
All birds that died had been trapped for over 24 hours, and 2 
of these were treated by a wildlife rehabilitator rather than the 
veterinary staff.    The 14 survivors were banded and released at 
Bosque del Apache National Wildlife Refuge and refuge staff 
assisted in monitoring their survival.   
 In all, 87 birds were trapped in the reservoir November 6-
28.   Seventeen were rescued, and 70 died on site.    At least 9 
cranes were successful in their attempt to reach the shore, but 
were either dead, or were killed by predators, and then scav-
enged.  Three others died in captivity.   
DISCUSSION AND MANAGEMENT RECOMMENDA-
TIONS
Fig. 1.  Location of Jemez Canyon Dam and other areas used dur-
ing migration and winter by the Rocky Mountain Population of 
greater sandhill cranes (after Drewien et. al. 1999).
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 A combination of climatic conditions, structural damage 
to the dam, and timing of decision-making resulted in a unique 
situation for which the managing agencies, were not prepared. 
The result was a mass mortality of sandhill cranes, and consid-
erable cost in terms of time, resources, and unfavorable me-
dia exposure for the Corps.  In 2001, the 3-year average of the 
RMP crane population indices was 18,683, and the estimated 
retrieved harvest of cranes was 898 (Sharp et al. 2002).  The 
loss of 73 sandhill cranes by this event was an additional 8.1 % 
to the estimated hunting mortality for RMP cranes.  This was 
not biologically significant; however, it likely would have been 
without the sustained efforts of the agencies and their partners. 
The knowledge gained through these efforts can be used to 
avert or more efficiently manage such an event in the future.  
 The medical intensive care facilities and veterinary staff at 
the Albuquerque Biological Park contributed to the high surviv-
al rate of the rescued cranes.  It is unlikely that the most dedi-
cated and highly trained private wildlife rehabilitation facility 
would be able to provide the personnel, level of care, medica-
tions, and specialized diet necessary for a rescue operation of 
this type.
 Following are primary management recommendations:   
 •  Following a reservoir evacuation, fine-grained sediments 
in the depositional bed will require a significantly longer time 
to drain than coarse-grained and perhaps, the native bed mate-
rial.  Requisite hydrological and geotechnical analyses should 
be performed prior to evacuation.
 •  The slurry-like substrate that was lethal to cranes would 
also be so to other long-legged waders (e.g., herons), or water 
birds that must run to get aloft (e.g., swans).  Be aware of local 
or migratory bird species and their seasonal movement sched-
ules.
 •  Conventional water craft may not be sufficient for emer-
gency response.  Be familiar with optional craft and how and 
where to obtain them quickly.
 •  Have a monitoring scheme and rescue plan in place prior 
to and following an evacuation.
 •  Prompt removal and treatment of trapped birds is essen-
tial to recovery.  In instances such as this, with high numbers of 
large birds, the rescued animal should be handled by qualified 
veterinary staff, with facilities for cleaning, treating, and isolat-
ing birds. 
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